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Abstract of JP9081942 

PROBLEM TO BE SOLVED: To suppress an offset 
generated by the translation of an objective lens and the 
inclination of an information recording medium and to keep 
the amplitude of a tracking error signal at maximum even 
when a track interval of the medium is changed by providing 
a phase adding means for giving a phase difference of 180 
deg. to a half surface of one light beam. 
SOLUTION: Two light beams including one light beam to 
which a phase difference of 180 deg. is given to nearly a half 
surface by a phase adding means 37 are 
converged/projected on an information recording medium 5 
through an objective lens 4. The convergent spots are 
arranged on the information recording medium 5 so that the 
interval between the convergent spots 22, 38 formed by two 
light beams in the direction orthogonal to a track 8 on the 
information recording medium 5 becomes almost integer 
multiple of the track interval. The tracking error signal is 
obtained from the difference output of a pair of bisected 
photodetectors 25, 28 receiving light beams from the i 
information recording medium 5, respectively. 
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(20) 

t ft 4. s* Vitomm -COBE«*S*lg*»*S: A d _i 

100 2 6]-^, O&wK&tftiftr-f **wjl#H4 inv»igiTw«fc9lc4x.f)^5 0 
Ki^-f^lifc (n = -l) 0>EHfr*$ltfcR»** 

Ad-| inv =:R 0 * a (— x' , -y' ) +R-i -exp (2 Jt i • vn/q} 
• a inv (-x* , -y" - 1/q) (2 1) 

aSUHrtBtty' <0XhZ><r>X\ ±.^<Oa inv (-★ *x' , -y' ) II, 

a inv (~ x ' , — y ' ) = e x p { 2 Jt i • W j nv (- x ' , - y ' ) ) 
= exp (2)i i • (0. 25) ) 
= e x p ( i • Jt/2) (2 2) 
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a inv ( _ x* , -y* - 1/q) 

= e x p {2 ji i • W i n v (-x* , -y' - 1/q) } 
= exp (2k i - -0. 25} 

= e x p {- i • n/2] (2 3) 

kXZZ. ftot, S (2 2) , (2 3) £ffl^T, ♦ (2 1) II, 

Ad-i i nv =Ro*exp (i • ji/2) 

+ R-i • exp (2 j i • vo /q) • exp (- i • n/2) 
= exp ( i • ji/2) • [Rn-R-l • e x p (2)t i • vg/q) ] 

(24) 

i/iSo * (2 4) »CftAU SSI^t, 

[002 7] fclc % £ (5) , (6) Sr*(2 3), * 
Ad] i nv = e x p (— i • n/2) 

•RO [1-op exp (i (</>i-2jt-v 0 /q)}] (25) 
Ad-i i„ v = exp ( i • n/2) 

' R 0 [ 1 - a-i • e x p { i (</>-! + 2 Jt • v 0 /q ) } ] (2 6) 

««A, B*tt-e4fC«)3t5ji«»*i4a; (2 * $5) , (2 6) «:6»i-*itf#b*t, 
I Adi invl 2 = I Rol 2 t (l+oi2) - 2 op c o s <<pi~2 jc • v 0 / 
q) ] (27) 
I Ad-! inv | 2= | R 0 |2 [ d+^2) • 

-2a-rcos (0-1+2 Jt • vo/q) ] (28) 
2o<oS*ffl*»e>om*4:tii€tH* *di inv . I d-i i n »l:+ntf. 
I d l inv =Ki • I Adi in V I 2 + 1 0 / 2 (2 9) 

I d_! inv =K_i • | Ad_! inv | 2+ I „/ 2 (3 0) 

M4t6. tLT> h^yJfy^UffTE inv -s^ Ml 1 di i n v<b I d-i inv^^t LTISl^llC, 
TE inv =Ki I Ro I 2 • 4ois i n*| 

• [-sin (2 ji • v 0 /q) ] (3 1) 



i¥9-8!942 



(7) 

11 12 

yj&fttf\ltAsmiiZix1tt)<r>X'hZZbi:m3&& * fit, £ (1 3) Srffl^TKATWJ: o (cJH-c £ 
ILTRBti. *T, ^^^XiDMiiS^u-CfcS 5 0 

TEl = Al-sin((27i-v 0 /q)+Bl«u (32) 
ret?. Bi • uttutf'J*£V'l*fcufcJ£0!-r&;i-7-t: Affile 1 8 om<D&m^z.biitct'-Mc£Zy° 

y Hjft£-e*>0, 3H£*ft*2 5±«)Jt^#y h 3 l*«y y •>^y/H*T'WMtt5^T*fo^TE2 list (3 1) 

Al tth7>*#WrJ*#0>l6«T*>5. IS) UK** 

TE2 = -A2 - sin(2n-v 0 /q) + B2 • u (33) 
£3c£5„ B2 • uttutf/hSv^tCulCjfcW ■<>★ [0 0 2 9] WJfitJ:5tC, TE2«h7-^i 



A2 #h5y*Wr*#<o«i-c*>a (&&A2 lifllffc 

A\tmn%) . fleo-c. ?r*fij»*i*»rospj»G*Bi 

tB2 <Dlt\^L< LXmbtlZ Y7y*V>fWmt 
•§-T E S li, 



h 3 2 # y <DiE%fo\C&$)}-fZ> Z b Id <fcoTS8£1-£ h 
<r>X'bt> Ciftli, *f^)i^^X(DMiSlcJ;2.^^?' H3 
l<D&W)-tZ%fabX#y b 3 2<D&®i-Zjjfaimt 

xhiztzgMLxx*). itmmi twm 
ftx-hz) „ ★ 

T E S = T E l — (B1/B2) -TE2 
= Al • s in (2 n • v o / q) 

+ (B1/B2) A2 • s i n (2 n • v 0 / q) 
= {Al+ (B1/B2) A2} 20 s i n (2 n • v 0 /q) (3 4) 



[0 0 3 0] |s]&lc, ftr-r **<0«tU:*tL-Ct>3tel* 
*Q3§±Oft*#-;/ H3 1 b 3 2cD#IW-5#ft#|sii;-C 

•e, IWIH©|i/j:5aft©as<D3tf'-f^^Sr-o«>3t^. 
y \*X-W£.1rZm&Zte^xmmbt£<y1Z, hZYyy 

^wwcaa^-c h7 y*y?&mi$ %<ommifim£*b 
[0031] nm<nnm2. ®5itzo>%fgi<Dnm<DB 

®.2XhZ> h9y*>^»IS*Hi»iB«)«J*t*+«HB 
E-Cfc5o HfcfcV^C, ??*§-l, 2, 4, 5. 6, 8, 
9, 14, 15 l±S 8, 9lC^Lfc$*<PJ4' £>t>tf><>;|5] 
UT-fcSo 3 9{±|63tjBl*>e>W3tf-ASr3*03tf 
-A|C^fi|1-^t t tl^ *<£>9ib2#<£>ftfc--AOPI& 
¥Efcl& 1 8 0£<D{iffiM£4/l£{4lBttiD^I&i LT 



-ktZmffiG.tX<D3mMftxtfy bXhZ> a 3o©S* 
^*yh4 1, 4 2, 4 3/l^(7)Sttt'-A|it>to(D 
.., ^—^^Rfc p,Jl,fc 3 o« 2 4HNft£*n£ 2 5,2 
8, 4 5X%ft£tlt>o 4 5£*%t6afl?ftl£ 

*rLTrryttCjD^6it/ t c2^]3t^il'efot), 4 6, 
4 7#2#t"l3fcfc*08l4 5(D2oW^3tffiT-fc6. * 

«*«»*2 5, 2 8, 4 5±Kli**ieh,tt*#S' H 
4 8, 4 9, 5 0«$il5. 5 ltt2ftfl%tt*P8§ 
' 4 5atUJjtfft£$*i££IMHB& 5 2, 5 3li^Jx 
WPJ&G1, G2T*fcS^I^flJ'#if|iI^T-*,^„ 
[0 0 3 2] ll6lir(0|gW(7)||^£0)F^2^C*5^^•C, 

f> l o o /imir|3:^$ti5o aTWe>*^i«t5lc, ±^ 
^o«»*aroffiffii:T*»oHJBIIIiSw(tffi^ l 8 0 

> lC«toT, [HlSf^tlfcl^, -l&Wftt'-AcD 

±^EtT^EP B ii- 1 8 om<o{mm.zft±x'%i>i)*c 

r>\-*X®m*'fto. 
[0 0 3 3] ®m&-?^-mt£ > Jt?-M,fcMM2ilZ® 

®«ftt^iaao3trofiffi»*Ui (xj) 

li, 



IHSt-A^T'Ds/?, 4 1, 4 2, 4 3litff$fi& 

ui ( X1 ) =h (xi) (fc£L, yi >0 ;±^E) , 
u, (x,) =h (xi-Xn) ((EL, yi <0 : T^S, X n =A/2) 
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(8) 



13 



14 



u 2a( x 2) =k ^ h ( x l) ' e x p ( i • 2 n x j x 2/ A. L) d x 1 

(3 6) 

T'-^x.ibn€., ;Ui*tf-A<D*JK LIUS* ^«*g^*u 2 b < x 2> It 

Eire**. &«c, yi <o«***»e)«)ig*f3to**3s 

u 2b( x 2) =kjh (xj-Xo) • e x p (i • 2 x 1 x 2/ A L ) dxj 

(3 7) 

fcfcS. ZZX\ xi-X 0 =s £*3(t»i, 

u 2b( x 2) =kjh (s) • e x p { i • 2 »t x 2 ( s + Xq) /XL) d s 
= k • e x p ( i • 2i<* X2X0/A. L) 

• f h (s) • exp (i • 2 k n\s / XL) ds 
= e x p ( i • 2 ji X2X0/A. L) • u 2a ( x 2) 
= e x p ( i ♦ jt x 2 A/ A. L) • U2 a U 2 ) (3 8) 

&fiiix 2 &£-c\ ±l • (a/a) -cfcso-e, ±5£ ★ 

u 2 b (±L • U/A) ) =e x p (± i 71) 



Ji+ 1 8 Q%.<d®MWl$:, -l®M$i%(n>±.¥-mkT¥- 

•So 

[0 0 3 4] El7l±-(75|g0^(O^tero)F^2(Cio^-C, 
tfilE^ffi6±T'Ci3 0(73ft5fe^/K5/ h4 1, 4 2. 4 

3<aftBra&£. *ftblctt£1-£2#f|)t&fc]S§2 
5, 2 8, 4 5±X*(D%X#y b&±Xf h y y*y?m 

4 l#0&®VimzS:ZM%x#y K 4 2i5-ift@ 
tTrftKJ:5«ft*#s' K 4 3#lftE]tlTftlc:J;S*ft 
^7h-efc5. h7**V^M{H|-TES£3g4$ 
i3r^mgS^(±I2l 3 Ufc^tSo^ffi 1 <0>b<7>(c, 2# 

M»)tiitl§§5 l«7)^(±S^TE3 £$Ct5*i]#G3 <D*I£ 
fiJ#l#*I3&5 3^*., $ E3fO*ll#G<D*T£ 
*Jft*tffi S 3 5 Oftfr 9 K#J#G2 <7>iTOJ#tf tl8§ 5 
2SrgBgL/ctcD-Cfc?,o MHWlTEl , G2 B&tltz 

mmtiTE2 . G3 fsp$ixfciita*TE3 



u 2a (±L • (A./ A) ) 
(39) 

^V^»Hfff^TES^#F>nS. tiSf$Bf2SUB6±T'CD3 
oro*3t^.^^h4 1 x 4 2, 4 3«H. 4 1Hiffiff 
<r>%V\MO%.%*-#v \-XM, 4 2, 4 3li2ocD|ff 

^^4 1, 4 2, 4 3<nihmm-fZ2m<DM1tX 

7^ mm<ommm^xh o t t * v \ 

[0035] mc, nn<Dj&m2\z&\,>xi, \>7v*v 

iT»3Mr*TES«t>*»6*7-ky K rt^T* 
B?8N-3*#**y hOy*lfiiroWI|«^j:5if» 
*r/wife*»?)#e>ii43lttl*TEi li, * (l 3) *m 



3 6fcA7J$ft, 3IIIWJ«83 6roffi*i:tTh9y^ 

TE1 = Al' s in ( (2i • v 0 /q) + Bl-u (4 0) 

::t-, bi • uiiudM>£ v^jcutcit #11-5*7-1? Affile i 8 oSo{iffi^4^ibixf C t--Aic«t-5y 

S» h/£#T*fc«?, 3t*ft*P»2 5±©3t^#y h48#y 40 y >:*70u}£l?<Dgffi*|-t'&6T E2 list (3 1) A> 

TE2=-A2'sin(27i«(vo+e)/q)+ B2 • u (41) 

* tt^X 1 8 0 X ( 1 + e / q ) g.i*tlXt3 *) . - A2 J&* 

5 («*A2 litfc&Alt 
ISlflF-ff-) „ £P>lc. fc? — ^»^E^1 8OS(Ottt0!)i 
4-;L <bixfc J; Z>7 9 •/zL7'/\,feX-<r>&mt)Xh 

•5T E3t>5£ (3 1) A»P>, 



sin 

[0 0 3 6] B2 • ullu^/h^^PflCulCtt^J 

M 9^y<7)iE77l6llC^»)i-5^tlCj:oT%*1-5i 
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(9) 

15 16 
£3H!r6 0 B3 • u»±ujJ5/]>£V>B#lCuKtt:0iJ * Vv y**WfiK#©«*-0*>6 (&&A3 li«»Al £ 

-rZ>*7±yhl&ftVh*). *»*P»4 5±<03t^#y IBI??*) . *T**JflMMS» 5 2 , 5 3 WftlW 

H5 0*«y<0]E*iaHC»|(ii-*wi:»Cj:o"CJ541-5t) ffl»G2, G3 *gffl;&TE2 <0G2 h7y*#t»r ' 
<DX'hZ>, TE3 ©h?y*««rt£©{MlttTEl t J*#0>««*, TE3 <0G3 «<B y*««fafc#0>« 
it-<T180X (1-e/q) STHTfc^, -A3 »M*L< 46 J: SMttSU ftlf?-f*Uf, 

TE' =-C - cos (2 x e / q ) -sin (2 n vg / q) + D • u 

(4 3) 

£'#6„ %<D*7t>y M*»«>WI***t<46J:5K«*U « 

[00 3 7] ftfcfc, pJ^J#Ji*S^5 1 <05flJ#Gl *• *i-*tif , 
StiJ^TEl WGl fe<D*7± y M££fc>fi«£TE* &io 
TE S = G1 • TE1-TE' 

= G 1 • A 1 • s i n (2n • v q/ Q ) 

+ C • c o s (2 x e / q ) - sin ( 2 x v q/ q ) 
= (Gl'Al + C- cos (2 x e/q) } ■ s in (2 x vo/q) 

(44) 

£46. tot, eOtCi>a*e>f, h7y=f-v^iS ftf*>f**ro«* #*oTt h ^KftflMl- 

«flHjTES*»b^-7-ty H*»a«»*-e*6ri3B«* TES^Ib^-7-fes/ 

Sfifc. fc£U h7>*>^K*6flr*TES0>WBli [00 3 81 *«lc s **0>»tR2K*5V*-C\ Elffift? 

e»^$ tdfe# LX%ik-fZ i>\ e / q rofl#»80> <7>±¥iEWJl#]«i£ t T¥Bi»«»l«itwllMc*3l54 6 
B|J*>» *fti-6«3t^#y h©y*rtOWBI**% 20 tf 1 8 Og<0{4ffiH^fc6'<#4wJc, C«XMHfcJ*l 
Jt5ifh9y^BIIi«)*ft«olM , lc»*fc4S. 13$ 80|$A>f>i80 - S/xg (5 7f7v) TjfcfcSte 

K«)»fti-6*|pja«iaic-e*>6«)iiwp>*>4© ★ ffi<0fltfiii«r#*6 o ciftii, a (3 5) icfc^t, 

X 0 =A/2 + A 5/ (2 x) = (A/2) • (1 + 5/x) (4 5) 

i*V^»^lC«S1-60-C, Srft (4 5) (3 £ £6) KftAI-6. 

u 2b ( x 2) =exp {i -271x2 (A/2) 

• (1 + 5/*) / (U) ) • u 2a (x 2 ) 
= e x p ( i • x x 2 A/ ( X L) ) • e x p ( i x X2 5 A/ (x A. L) ) 

* u 2a ( x 2) (46) 
±5£Kx 2 =±L • U/A) £ftA1-ft ♦ 

u 2 b (±L • U/A) ) =exp (± i x) • e x p (± i x fi/x) 

u 2a (±L • U/A) ) 
= exp (±ix (1 + S/x) ) • u 2a (±L • (A/A) ) (4 7) 
£#6 0 s£ (4 7) lilftBtfrftlCttL-Cli (x+8) *^3 9 let oT^C/c 1 ^0^1^ J; oT'#P>tv6{f ^> 
y^T^WfiffiM^, — l&HllfrftlCJtLTfi— (x+ "Cfc6o 1 JWarrTtl-ftLTIi (x+5) y^TXOfi 

5) 7? i 7:'<0ffiftH*«£CSrfc$rS!*L-O*5. ffig^ttia£*i*:£ ^ d 5t (15) WO. 2 5 
[0 0 3 9l^T. TE2 £##60 TE2li0Uf»* tC 8 / (4 x) £Anx6r fclC#)£1-6o 1-fcfc*b. 

W inv (x, y)=0. 2 5 + 5/ (4 x) (fcCU y >0Ot#) % 

W inv (x, y) = -0. 2 5-5/ (4 x) (fcfc'U y<0Ot#) 

(4 8) 

-C'fc6 0 Lfc^oT, it (4 8) *>fc*6»-C, 5t (1 &y*«W##TE2 t #«T<&.fc 5#*€>*l6. 

6) (3 1) ST'Wi+gSrff 5 TE2t«h7 * 

TE2t=Ki|Rol 2 -4aisin</)i' [-sin (2 x • v<)/q — 5 ) ] 

(4 9) 

[0 0 4 01 £<blC, TE3 £#*!>6„ TE3 H@Jfft ★ t TRffiW[l5lcADx./i^^#^6o wJUisS (15) 
^•3 9iaot4i:fc- i*lHiJf3t^±o-cfte>ii6ft rottfrOlcit (5 0) *ffl^6wii::*to:i-6. 
^■t?*6«)-c. - (x + 5) 7?7><nimgi:±.Rm* 

W ,„„ (x. v) = -0. 2 5-5 X (4 x) (/S/cL. v>0<7)>-*) . 
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Lfci«oT, * (5 0) J9»e>*6«t>T, S (16) *^TE3t^WT<D e t9**P>4x6 
(3 1) ZWVrX&ftSb, TE3 froh7-y^i»f* 

TE3t=Ki | Rq\ 2 ' 4 a\s i n <f> i 



[0 04 1 ] LfctfoT, BT«flJ#«M» 5 2 , 5 3* 
Jv?*l0>#|ftG2 , G3 &I^C(C^aUjTE2 OG2 ff 
0>h?y*ttttJftft«7&MJ:. TE3 WG3 ffiOh77 
* 8Wrfifc#<0fi«!J«« t < ft 3 «t p fcKJfc LAD^i-tv 
tf, -cos S • s i n (2it • vo /q) KJt0i]-t5 

V\4V 6 0*KlCJt«L-Cfi«tt«T-i-5. TE1 lit 

fctts fctt«HHtt-e*>5«re, te* icifgLfcT 

El <E>M^<b#<bft3 h^s/^^l^f^-TESICk 

[0042] ftftic, mm<r)ten2<Dm&&*.kibz> 

[004 3] 20 

[0 0 4 4] 2*OJtlf-ASr»*U>'Xfc^L-Cfl|« 

-Arois^Ei-msi 8 ogcofitaM^-^xSfiteWJD^ 

*5h7>^ raHiwKSISffiF i 4 5 <fc 5 t-BE«: L, 
fBBEft«E#*» f - 2 SMWftt* 

to«-CS*t, -WW2^S"l^^wMtU7j<7)g^P 5 30 
h 7 y*V>fWkmaW&Z> «fc P Lfc©t, *7"ir y 

[004 5] Sfc, 3#Oftfc'-A£:*j-!g3U^X£:frL 

oh2*<n%\?-i*<nni¥-mz.Vb\ 8 ogofifBMSr-S- 



[-sin (2 * • v 0 /q + 6) ] 

(5 1) 

<n% Z-Jx&ZtiZ'ti 3 ISO 2 #S<l7t&*o§&T-gft U 

3 is © 2 ^sij^^sroMm 73 *>e> h 7 -y * y ^pum 

[0B0>l»*fcBWn 

[Hi] w«73^9}ro^teW3#ffilT'fci^s/ h'to b 

[02 ] El 1 te#»tS(£ffittJffl?Sro-ff|&*-t-1M& 
0 

[El 3] w©*Wo*lSojg|Bilc*jv^-c. tt«E» 
iBJi©**^#y hoftgBB&i, 2#»#tt*p|§» h 

[124] co»W©3flltoj|5ttHci3V^x, ftr-fT. 

[ess] z<n%w<Dnm<DBm2xhz>]t^'y ko h 

[0 6] i<0««<&j«6<&«ttmc*3VvC, ttffif+AP 

IH7] z<D%w<DMm<nBm2\z&^x, tfi®mm 

7>*^mg{i^£&££it5@!8£^1-0-C;fc5„ 
[08] f£*«Oh9y*^^KISE«ailfillO«|j«S:^ 

[09] '&*<DitL<Db7y*>mmtfimmv>Mf8. 

[010] tt*«)«i«)h9y*^^«lJI*lHSSIHc43 
^-C, 1»«EflkBi±ro*3t^#y KBffiWMtti, 2# 

*1-0T'fc5c 

[011] tS*w«l«>h9y*y^Klg*ai*IUci3 

5r^1-0T*fc5„ 
[^^•OtftWl 

4 Mftuyx, 5 mme,mmfc. s vyyt. i 

6, 17 »3t«, 2 5, 2 8 2 3 

3, 34, 3 6 mmm^m. 37 mum**. 




[H7] [08] 




42 (I 




5 



